Matching examinations between the level of axillary artery perforation into the brachial plexus and the level of vertebral artery passage through the foramen transversarium were performed on 42 sides in 21 cadavers. As a result, it became clear that the two levels vary independently of each other.
Summary:
Matching examinations between the level of axillary artery perforation into the brachial plexus and the level of vertebral artery passage through the foramen transversarium were performed on 42 sides in 21 cadavers. As a result, it became clear that the two levels vary independently of each other.
Usually, the forelimb axial artery which divides the 7th and 8th cervical nerves (C7-C8) gives off the vertebral artery that passes through the 6th foramen transversarium (Williams et al., 1989) . The forelimb axial artery is believed to develop from the 7th intersegmental artery (Woollard, 1922) . Since the 7th intersegmental artery is located between the 6th and 7th cervical vertebrae, its branch that will develop to the vertebral artery may pass through the 6th foramen transversarium. However, the axial artery does not necessarily divide C7-C8, but divides variable levels of the cervical nerves (Adachi, 1928) . In such a case, it is necessary to determine whether the level of the foramen transversarium to allow passage of the vertebral artery also changes or not. To investigate this problem, we examined: (1) the levels of the cervical nerves through which the axillary artery penetrates, and (2) the level of the foramen transversarium through which the vertebral artery initially passes.
Materials and Methods
We studied 42 sides of 21 cadavers ranging in age from 38 to 95 years. Students were asked to expose the a\ial artery of the upper limb and to preserve the relationship between the iftery and the nerves composing the brachial plexus. 1-hey were also requested to count down the levels of the transverse processes of the cer-\ ical ertebrae starting from the 1st rib and/or body of the 1st thoracic vertebra. The anatomy staff performed a general inspection and evaluated the students' dissections and observations.
Results
The results obtained are listed in Table 1 . Two axillary arteries in two cases (#1 and #20) did not penetrate the brachial plexus but ran caudad to the 1st thoracic nerve, and this artery-plexus relation was cornpatible with so-called Adachi's C type (Fig. 1) . In these cases, the vertebral artery branched off from the first portion of the subclavian artery, ran cephalad, and entered the 6th foramen transversarium.
One vertebral artery in case #12 branched off from the superoposterior wall of the aorta just distal to the origin of the left common carotid artery, travelled cephalad passing ventral to the transverse processes of the 7th and 6th cervical vertebrae, and entered the 5th foramen transversarium. Another vertebral artery (case #13) arose from the right suhelavian artery and entered the 5th foramen transversarium. The corresponding axillary arteries perforated the brachial plexus hem een the 7th and 8th cervical nerves.
Discussion
Our results dearl\ demonstiated that the loci of the H. Shinohara et al. cervical nerves divided by the axillary artery and the level of the foramen transversarium to allow passage of the vertebral artery were not related to each other.
Even in Adachi's C type, the vertebral artery passed through the 6th foramen transversarium, and conversely, the axillary artery which gave off a vertebral artery to the 5th foramen transversarium perforated the brachial plexus between C7 and C8. Then, what determines these levels? There are two conflicting ideas regarding the perforation levels of the axillary artery through the brachial plexus. According to Miller (1934 Miller ( , 1939 , the level of arterial perforation through the brachial plexus varies depending on the development of the intersegmental arteries. Citing an example of Adachi's C type, she considered that persistence of the 9th intersegmental artery might have resulted in the axillary artery that passed cauded to the 1st thoracic nerve. In contrast, Singer (1933) reported a case with the brachial plexus united into a single cord or Adachi's C type, and insisted that persistence of the superficial axillary artery, which was doomed to disappear during development (Muller, 1903) , might explain this case. Although he did not mention it precisely, his view would be that variations in the perforation levels can be explained by persistence of unusual routes of arteries surrounding the nerve plexus, but not by development of variable levels of intersegmental arteries.
There is no plausible explanation as to why the vertebral artery predominantly passes through the 6th foramen transversarium. According to Kumaki (1986) , the level of the foramen transversarium allowing passage of the vertebral artery may be related to the origin of the artery. The vertebral artery can originate anywhere from the aorta, brachiocephalic artery, subclavian artery and even from their branches. As the vertebral artery originates more distally in these arteries, its levels of passage through the foramen become higher. In two of our cases, vertebral arteries that entered the 5th foramen transversarium had origins in the aortic arch and subclavian artery. Recently, Inuzuka (1989) reported a case with a subclavian artery that passed ventral to the anterior scalene muscle and gave off two vertebral arteries to the 6th and 5th foramina. He suggested a model of arterial criss-cross consisting of intersegmental arteries and four longitudinal axes, and suggested that the level of the foramen transversarium passed by the vertebral artery could be explained by selective persistence of the criss-cross arteries. This seems to represent one feasible model, but we need to collect more cases in order to settle the problems and to confirm any hypothesis.
